Fractionation of oxidized cornstalk lignin by Morgal, Paul Walter
Retrospective Theses and Dissertations Iowa State University Capstones, Theses andDissertations
1937
Fractionation of oxidized cornstalk lignin
Paul Walter Morgal
Iowa State College
Follow this and additional works at: https://lib.dr.iastate.edu/rtd
Part of the Agriculture Commons, and the Plant Pathology Commons
This Dissertation is brought to you for free and open access by the Iowa State University Capstones, Theses and Dissertations at Iowa State University
Digital Repository. It has been accepted for inclusion in Retrospective Theses and Dissertations by an authorized administrator of Iowa State University
Digital Repository. For more information, please contact digirep@iastate.edu.
Recommended Citation
Morgal, Paul Walter, "Fractionation of oxidized cornstalk lignin" (1937). Retrospective Theses and Dissertations. 14570.
https://lib.dr.iastate.edu/rtd/14570
NOTE TO USERS 
This reproduction is the best copy available. 
UMI 

F»efi€«Afi9i OF oiOMmm mmBmm mmm 
mrnwmi 
A WUmmM m th« Oi»ta»%# Fsealtf 
f#r fh« m^m' «# 
• .P»IM§OT 
mmim ft«4 
la ' pi fl®^r »©rfe 
mm W mpB^rnmt 
©©•fai #f ©#1,3.®^ 
i€»« st*t@ eaai«^ 
l»Sf " 
Signature was redacted for privacy.
Signature was redacted for privacy
Signature was redacted for privacy.
UMI Number: DP13382 
INFORMATION TO USERS 
The quality of this reproduction is dependent upon the quality of the copy 
submitted. Broken or indistinct print, colored or poor quality illustrations and 
photographs, print bleed-through, substandard margins, and improper 
alignment can adversely affect reproduction. 
In the unlikely event that the author did not send a complete manuscript 
and there are missing pages, these will be noted. Also, if unauthorized 
copyright material had to be removed, a note will indicate the deletion. 
UMI 
UMI Microform DP13382 
Copyright 2005 by ProQuest Information and Learning Company. 
All rights reserved. This microform edition is protected against 
unauthorized copying under Title 17, United States Code. 
ProQuest Information and Learning Company 
300 North Zeeb Road 
P.O. Box 1346 
Ann Arbor, Ml 48106-1346 
at' mitMw 9$0bm %& mw^mm fels 8la«#r# «ppNi©ia$t#R 
i>r» !• 1* RS»a Mi Br» I# B* f«r 'ftteir »iii^ 
/ 
^ -i^rl^ tli« mmm &f t&ie 
T ^ S ' ^ 7  
4t 
ft * • * • •* • *% 
it •*• • • • *- • *m 
m * * * * '' 
it • *t 
it • * •• •» 
it • • * • mmmtmjk *% 
m  * * * * *  *  * %  
m  * * * * *  *  m t m i  *i 
tg • * • » * * • 'feifWO "U 
OS, . • • . • rnmt^mmm ••» 
m ^ * * • * • * *1 
la: • • • * • s#ft|»4 «et%stiX0 '•# 
i f  * * * * *  »  * •  *t 
. » . » •, •# *• ii|i®|1 e|«eaaf *0 
%x - * * * mimM m ^%%%m !««•© *« 
/-
tl - * * * • * %«n -f 
if * • • • • ^ *m 
#  •  •  -  • • • • • • .  I V O I H O ^ S I H  • 1 1 1  
s  * • • • * * * •  •  wmmMsmrn. *tt 
JD sii¥a 
tmm- Of mmMsm cwat^i 
?« B1SS.1SSI01 •• • ,• • • » , . ^ 'm' 
¥1, , .• • , » ... m 
wxz* sw»iy .• .. . . • . • . - , , ss 
fill. MfSSAftliS mwp • ^ 
ts *1% Q 
© !S m © sr » S 
» •if a J* m 
«» y. ^ jSo* P |«t» ® s a 
« 
0 
l!^ 
>Wit <M/ !»«• 
P 
# m ts s #• i>* 
& {n* 0' 
& p 
0 
4 
1% 
i* 
w 
8» 
m 
» 
H 
^ 
IhJfc 4P"* 
1*^ 
«• 
# 
1^ 
!»»• 
» ©. 
'1^ 
®^-J-ipwc 
t* ^ 
'IS' 
#• 
© 
** 
<a» 
M| 
s 
m 
13 s-3 
»*• & 
St # 
e% 
»| 
SI 
S 
#• 
&• 
# 
|»-l 
©• 
|^--y 
Mt 
*S 
© 
m 
o 
1^ 
0P-
*f-¥i 
© 
*1 
9 
!»• 
3 s 
® ffc 
!•(» 
e# 
fr 
« 
» |j,,i-.jfi 
» "=• l*% 
fw-
«* 
s^ 
»<* 
ST 
2 # 
m 
# 
H •f^ f** 
© pm 1^ 
M m m SS m m 
«# o p 
© Is* SS # 9 
0* a 
pP 
& 
# # 
& e* 
#*• 
!>#» & 
s< m 
P 
M %S} 1 
* 
•m  ^ s* S # *3^ &. 
r* 
§ •f 
'JNIIC # PI 
m 1* 2* 
a 
w 
•* & 
#* 
s m 
©: #• 
® if 
m 
i 
fw» 
'Sf 
i» » M-.» j^w St" j^MSt 
» fr 
0 ^1* 
IS 
ll'' {Nf 
|MI 
I* 
«*% 
o 
3-
«* 
o 
5*»¥* >_f 
liif 
«• •*• 
© 
& 
H 
'tl 
S l*» 
•*% 
2 
« 
ik 
tH| 
# 
m 
ftK' 
•M' 
IE* 
m 
o (h» 
!a-
«f I*# 
ft 
9 |>^ 
m 
A 
«•-|y 
»-• 
H 
m 
a 
d 
«*• pm 
t* 
•tmr 
1^ 
9" 
jy 
A 
*1^ p* 
»*• 
0* 
P 
*-9 
# 
l-» 
» 
». *••. !»« 
•jsr 
i# 
I** i& 
S 
e** I* 
*i 
•sg 
c 
f# 
m t-* 
«* 
t* 
$& 
«*> 
|ilAfc 
© 
g* 
pOt 
«*« 
# £l> 
# I*# 
IS 
•t -a 1^" 
N» 
to* 
i«^-
0 
§* 
e* 
JisiiN 
o 
3* 
l«tt 
o 
# # # |IMM< m 
m m 
:0 m S 
£! o 
m- g# 
o m * 
m li^  •t^ Bf 
#. m # m 
•« m 
o 
0 *t$ 
m # |/piy # 
o a « & 
s 1 '3 ® # *< 
t^iif t. -J* 1?** 
a 
s* ir# H /•^  * 
» <»' |-^ *i 
s i »i( IS 0 S* 
# 
© o i«p S0 
#. >^f © 0. 
# tf 
•0 
§ %. irt; rTJ @ ||«« 4a& fP"* »* o 
m 
m M 
K- P n 
«*• Pi • m # 
j»(j| #»« 0 3 # #• 
is-. © .^ 1 
m # *!• & •If # 
•W' » 
» ff* is 
m IT at fe 
«* 
""i-m- fw 
s m P* 
© 
« 
»ii ® 
© m # M $ KMs » 
«i 0 
t«* •g^  
1* 4» o 
«< © !S |h«» £1 !»« # 
m «>* & 9 jkik tr « • 
» •* «< .»! 
a •» 
s 
m i«4* f*-0 e* 
»• 
t^ iw» 
f* 
« 
m 
St' 
w, ©* 
e* 
m 
m 3f*k S 9 CI •S—« 
« j>ib S 
w 
JS M s 
»-3 
•o 
sa 
® 
w 
«» 
ft 
s 
•* 
e*' 
fi 
iS 
s* 
«© 
te% 
a 
» 
•mrQiiim 
%& aitelte# ligais is ©o«eidi^ ' 
.t® m sp©«t»I tmmm uaM %li« #arte»at# 
fo-ts#i It tat# #«iistl.e fcf wii& !!»* 
•flits proe#«$ t©lally tli® llgatii. la %fe# 
pr@e#» %ti& mlmim. i® v#rf efa«ftp» «ai ss tb« 
3.iiti;ta. S0 III tie®, ,e©a»sif »f#rr#4. t# thm 
t# it8«!i«rg#i iat©.. t^rmm ss a wsei# prsimet* la tft# last 
f« y«arg m-m aiMplug tm hlsmk 
Hqmr latro s%r##ii« ;!»:© eansei tti© l#c:l8latttr« is m&0 Btmtm 
to bills %Mm Mm & mm$l% 
larfi# qimmtstim- of ISfatm will with tb# palp 
aa»afs#tiir#-r., sM ti# li.k« to iisp©,®e of it with m 
profit if 
ftt# ttB#s ef ligalis ai prestat are faite 
liailfti sa4 m% p@f fer tb© @f r»e#v®jfiiig tt« 
la Q#j?«ft.|t:f II is aat s®l.ii mm a fn#!,,. tet tb«t 
».oaM mmt i» ber*. f&t e&w-®at»t#«. %i«ofe 
Is a*®i to -ses® «sct®ist. as s 4ast ibiiii.«r fsr grav^ i mmMm 
aai g»#g» to- w& k^ Mt «lf a- rr»«ti0» 
ef tfe# tefcal ^©«li as#i i!it.» waf « ffi« ws® af ItpiiR ia 
plftstieg i0 t® tli# mttsatiea ftf iiivssti-
g«t©:» sii4 It mf m pmmihlm i© s •e««8i4#«%ls 
asoQat ©f l,isatB fef tills a«tii©€... Sy ifa® ®tsea.t©»l 
of th# ItquQW m ®a«ll a»tia% ©f tuaillta ««n fe# 
>at tti.# aftttod Is in tli# ©x|ierla«ftt®l. stmga.. 
th«-m mmm ©f lipilii hmm mptrimlly 
mtttmrn mm$ ieflaite mmmptlm .©f %h% h^&miml 
:ef %hm -^ tmrntrnt -eomli fiad siieto m&m'' 
pmtttAMtm Si##© ©f itga-ia if li« tew more ®f l%m • . 
»© m •e#ali «4ta©t iii» Mmb mmrk 
.tias hmm i»s# m tb© etmiml es««41tnticB #f itgwia hf 
mmy '%m% s© f*r feawt a«r«lf 
tts' stirfa^ e. fli@ aaitt if It hmm 
m&M lnmmtg»%mrs,g mimml h^po^hmms 
hmv& 
|-g©lal®i :i4@ilu Is andoubteiiy a s,lKt«r« ©f sti%glaa0«g 
»« 1« hf Hi# faet tti#% it csa %m #©fa«.l.ed ial« frae-
%gm» %f mrimm mrnlmrntB-m- flat f»e'tt®as mm stilt 
•sixtari®® %#«a sii#»a 1» several m&m i% i# q«lt# 
pr©fesfcl« %hm% %U« f«#tl0ast«i itpites still 
©©fislifts of mtntmmm-* 
fMs gmmmtigmMm mm mm.m m. eerasfcelte llgala 
Ijy til-® »«5iila pmmm ^35). 1% urn® 
t® p^-ofa«l.egt» with MeMtim &f feii® iiial©g©'ii-
atgiiia #i ©«f8riroR @f pr&p@rtle« «f a-wonta 
ligala with ©xiiised li^ mlm sto®s fh# t© Is#- ©er# 
geltttol# in @#tiw Ulefirfe&aatt,: MlmrmB ttssosls Itgaia is 
laee-ltifeift ts -tbt® fto-#- QEi-iatis» 
rmetimi pmmMm t© a i-afliiit# «dpoi-ii% 1% -f-® fait# -p»lial5l» 
tbat mth®r- ieflutt# It 
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HISTORICAL 
m ligaie is mry sxtswlv* ami iaelo€®» • 
ligatas frem 4»iat®4 hf saay &ittm><-
®it.t fmmmes* iiaid© CSS) .©©nflelelj tkm 
llitratara ap %e tli® ymr ItSS' p^ rtalatag t® th® werft 
pres«a%.#i|, m mwf ©©apltt# r©ti«« ©f tfee ef , 
li^ ia in s@a®r«l is g,i«a hy PMllipm Ct6)» Be«aat# af 
this mly %h»m mmmittmg. ia %fe# las I fear f#ar's 
era pmm&t&d h#r«-.» 
EmrnetrnT (15) pr»a«at«4 «. tm pm^-
pmrimg atfrelt^ta wtMh otistr .to®«tigst0r«-
li«w Mm mmMm an il «a« mith 
miag msA tfe.® iii.t.feli.inla 0rfaitaHim#.i oat* fh® 
ml%r©lipiS«. was »«•»©#« rnim ©-WL^fli® Cl^)t 
m& e©*ail#4- mith B aapfeiliel solai#g. %g^ give a U<»©i~ 
r®i eolsr* 
iiilp«rl CS) llist ^ariems li®x#is#as ®iii ff#afQ®sn:s, 
mhma trmtM ae la tixt Hg-SC^ .ii®te»4 for 4®l^miaiiig llgata,. 
ptv# a fr#etpl,tsl# rsstatfiei mgmr mbi^ M wm mrj similar 
%# llgnta, Tl® t@-#aat &t ©r#e%li«tt wm aimimMh@A 
mtm. %M mm mM «t i#» t««jptMiQ:r©* s.fiww,. 
wls.%11 tfgatsi ia a slallar mmm'&'St m tm was 
»M»st lifirislfzed CS)» sa%.!i©-r« mmlm€m§. 
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1^1-
liydrat## f^min: fttrfapm  ^ wliijsb ©©iii«»s#i wi%h %li.© ligiiia 
to f»ii3 «« „t.a«©lttli® ligaia-farfawl piE#itt» fii® effaet «f 
t i l# pmsmm &f »s# mlm stwil## (22)Pr'0t#t» 
whm wmh ikp li-SC/,# gwe m i.ii:S0luto3.e 
r#si€tii#,. tet i«t til# pmsmm of ligiiiti tls# ll^ piiii 
mtl&m mn lii:gfe» Wm&U aeifi -li^ irolysis was also f©iiM %« 
mmmm^ iMis 
Wm.i£s«aR (S4) mii4® a stuif ©a tiie yl#M ta4 efeesieal 
Mture of Itgstii pr#ps»i ftm w%»&t .straw asiug mmmm.* 
H|-;LO,i at t9«p«i*ati.irts, toiit wltfa. aad wltli-* 
©•tii& pr#li®i8»rf soli tre ttaeat.# M0 fmmA .in#©®pl#li! 
m% tli# Im^r 
wmoh %#ai©4 %& .nasls: ffe# ligala*. fkim llgaio,.. 
tr#atM mi%k mM at r©e« t»p#.r«-twr#,, 
fb« ea» fisoiiBl »f jui^-aii «.a4 wttfe tfe# mmme 
e.Qat.#rit m llgata at r©#® Ja -^n© 
Pr#li»liiarf with hmmmmg r©4M»i 
tli®' llgaia »©• .e.@aeltii«® %im% ililp#r%»@ ib®©:ry, that 
lignla €0«s m% »3s.igt- is .»at«rl.8l iat i# « r«sa|.t 
t.fi# a©li©a #.f aeii ttpoa «#rt«ia fea« a# 
Otti@r if®rk®M iissig^ ©#4 ».tih llll,|>©i-i»it 
K3.»$®ail4) iM .n#'t #ff#et: ib« it^ Ia 
-whrn i%fi04 lis## iast®ai ?S .^ %S04, 
sb4 r«8e»ffl«B4® ilie tts® @f ae.M ©f that #tr®isglii f©,r l-lgate 
Eftwiafeiier Cl^) 
111® aes^ nltttae# ©f tignim tn s^ -r^ v, ae &i# ijwa rtmlts m' 
Btmm ligaiR Sc' m% foiioi? Hilpert^s. f#4#lsiai iWJ) foisnd 
thm ««Ee ifelsg irm ©f lignin* 
«©a<3#rai»g. tb,® or. a^s-exittenes 
of, llgaltt in tfe.# piast Is itdt settle.'U Ht.lp#rt ie e#attn« 
«a,H  ^ l>,ref?«nting a#» date (IX, .IS, IS) fc# iat«r|Jreii • 
stipj5©rt.lag fcis th«©rf, wtolle aa iWtr Incrtfttlisg ttis-tear 
of other refute liig Mmm* , KagnrSless of tli© 
final fcilfi worfe hue iatitfttsi »• iwlml ©f tnlerwst 
In tfe# i»t.b©4e f#r lifaia «aa ha# sl»©»ii tfeat., 
#@p«ialty tti ,t«s# eaees,^  s.iRa^ sri 72/^  i%.S04 »«th©i 
g«.v# ligiiiii rmmaltm far tos h-igti,,, Immnm %M pmrnna^ B sf 
earfeshjara tes. 
Of a Be.»«wliat sls,tlar aatiir# is t,h« t.heorj of the 
f^twitlQu ©f ligniii froo pactifi., ta# %o ta# fm% th&t mnf 
y©ij53g ©.laatg coataia pe<itia fciil .ae lipiia.. but m tb@f gr^ w 
o M e r ,  t f e f t  p ® e t i . a  i i c « p p « » r . s  a s i  l i g i i i s  a p p e a r s .  { 2 )  
foaad. tliat th# laersase vt ligslii is %im mm-df .st#® of a 
mm elW aot psriallel tbe loos of pm%±n* 
fh© BMpmmtim of Itgais ,liito dlfferTOt fraetloRS hus 
r®e®iv0€l ib« aitentiflni, of mmiy iavmtigBX&rm, T© mm.%Mm 
te t  a tmi Pmnly CS4) i t«pa-rg l#a r f® s t rw I tg i t ia  in to 1 
fraetl#usi (ft) 5 frsetioiw froia ©st strait, 
mwL€ 2 frsetioBS fr&si Mrlej rjtr?»r , wiiils lipp© (gO) 
®#asret«d El,«goti*s oc-llgiiQe'ilforile scli isto 3 fra^etions* 
fttcM C§) p.h#ii©l li;-:nln ib3 mnthoxj gljeol li§Bt.a 
l»t«i ffifl0as frectloa®, wtiile "ibb^ rt aiiA his worft^ rs (1, 4,, 
If) mm »%mm%e4 vmrimm llgnlns iii:f.-o •ilffer#«t frfteit©BS.. 
WmQtim&ti-m @f llgnla »ith »Qlv#at8 tfe® 
ft«t6r<igeii©iw mtnm of llgnia mi i%. tn a mlxtnm. 
at pel.a.t#i eol^ siaao©©. 
fli® fowatioa of vanHliii fro® sfrii©® llgnla siilfafiie 
aeii wss a»t?#lopei fef f^ aiiateia (31) asfog a feet alkali 
sprtie# ligBla »«lf©,iiic acia gaw 
mTB %riQ mM h^y^ mp thas proving th® pr#aeRoe of the pbsnolfc 
lijaro«2ri in tft# ©rigiosl mprmm ligalo salfoR-le «el5« 
fgaillls iSBS Hi,60 fer««4 <Str«gily fro» v^ sst® sulfite 
liquor (3£). Th-a effeet, of vsrt«tlane in the alkaline 
eo0feiiill tr@atai®nt aa t,lie jt#M of a^nillla »af"» gt«di»iS.» 
Amthmr ef rt^ ht (SB), d«©erifee« th® 
©f sprue#-nodi ligrns oy ssbss of fe^ illag foralc 
a#ii aai its fraetlonatieis into S fr@€tims« f»© f«»etlonal 
grsiipe, t;li« hfiMxyl s:«d oarlsufl^  ©« f-or»ie 
seli ligisln by e«»as of th© aetlv# hfAmgm dtieralaatloii, 
Th©®e res-alts lii€i©R,te fcliat ligiila 6#Rtalii.t «.faall saotasie 
of noi»-0»oliss1)le ©sxl»oiiyl. gra«pB.» T.li« rellatellltj of 
8lls.»Xi»# B«tliyl«ttoii as a a#e«»jr« of ttee byS-r©xyl grmips 
origiaallj -pr»g«Bt aad of eota.|»l«le B®thfl»tio,n t» ftteetlos®-i, 
as «0feiv© hfdregeas ar© silll fetitti la ligala after mnppQWBilj 
-.|4» 
«espl©fe« Fttrtfeerj alfesila# treatment Qf li^ in 
ttppsreatlf iE«r©ei!#« tli« iifiwmyl %i*#8tmeiit f©r 
m ia l f» MmOB mlth «©• afeeorptloa «>f at«os-p.b@rliS' #Efg#« 
laO' ' i *««ss^ %M fmm 4 to I t .S p#r  MMgmm 
with m i#e»ss# ia fro.® IS.S6 to Tb&m 
mmxiltm iMtmtm %M.% m&mf oa 
e©apl©ft«lj ItgalQ using altell end 
ftitlfat-® mmt fc# ©@usiitr@4 wi%h. ear®. 
Stsiislinger CS-O), worhiitg m solmhlm ligain#, foiifli 
tftatr tbey ar® r@i» tlv«ly Im in mlmuMr ml$Ut mm thai, 
m%% tii#.ir pr^ pmrttm iait^ ete fiiat tti®lr 4iff#r 
imm %li-oc« #r «»i' similar feigb fh@ 
speeifte irtS0©«i%j ©f |.tgiit«« ws «tte«.te©.i, 
eaniiot. eaHtlgt of Isag a©i®©iil#©,, 
l,o«gfi,feoroaiii <18), fro® a «0iigM«rBlioii ©f mnf plsfsteal 
prapertits @f ilgala,, tints its «#|®cii3.»r i® fe# 
4,0C© atii 10.,COG, iepeatftag ©a s@tho4 assd f©r 
its iettrs'lastioii* 
Am pfmlmmly ligiiia -emimt fc» elearly 
Btm to tiilg' lfid#fl'iiii©a©BS i% im ra%b«r %& t#slg-
nmte ib® mrimm prodaofs eeasMer^ tf is thts ttttif* f^r 
tliis^  mmQm %hm mm-ing ^ f %im preiiiet® ts '©n 
tii^ torir,, ©>r tfe# prwloiis tr®s.ts««i iinsf law reeeived.. 
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was tlJ# stxtsire wa® t© ittsr*i if#v0pral imum 
aatil tb« Itgatii. was seapletel^  4isg©l"t«4« A SO ee» allfmt 
w&m fm maai^ sis., iilaiet %& SCO .<i@» sRi witli 
®fes»tsri i vi, asiag: |A:#aolplitttal®iii a# aa taiiestijr* fli# 
tmr$B wits# mm m&mmr^ %hm isi^. mlm mf 
%h® Itguiii n #fcsettr#i tli® eRdpoiat* 
fli# tmm tM-p ietemlnation mm lai:«ft-
ait® &m far »« tli® ®f liisiis was edawraM# Jkwmml» 
ligala wri#i fres M t.© iS CO-g #almiiai«4 mm pmr mm% SOg 
In ^mupMrn mmplm, tmm %h» mm% s®lat.i©a 
litatleel lai 6tff#r®-iit g^ol.«*l#a8 ©f tti# 
Itgmie giw iiff#r#i3t refailt®.* 
uliicti tmm M %& OOg #a tfe# »mmm 
la t&M# .iatm ft mm% te rwi««1»@r«# tto»i a 
mvf ssall tgapl©.,, 0»0S §• mf lifttia., »ss wM a# 
%fci® ml ox el tli« #iii,|io ia% wms tim 
»t€ rnq^imimo, t© &f. it^ iB ws« 
•mai .*»S1 mrlsiisa m wad tag tli« iieiiM gr®«tl^  
irosaits# 
M mm mm. m %&©«« smptm 
fete-M %fe« si wmMrig ifeft pr»,p«-r m%m 
t® il» 'fer««fe« ©a mm 
mm r^n m ®b4«.ia®« mm^%wA $m. %&r§m mri«4.i#n0. ia tli« p#f 
#«at -iSOg,. 
®f eOg « with 
HCl.,. m&m to #l»%aia f4irtii.@r 
thw- mMity #f tb® l|.@Eiins». t&s m»$ mm siatlar t© 
tiia-t «topl®F€5 %f .Bi©te#St Qt-tammif mmi- hiak (§) in 4M® 
i#t«s^i»l4sn Qf mr&mie sei^e* flit M^in BBmpim wm& r©-
f|.ti*»i Ritii !£/- Hai tm' Bmm l^ tiotifg.,, tat saf SCg 
was afe««rb«4 ia i fr«o£ sl»sar|*ti©» tdwer BaiO* )g# 
Itpiiii fair# 1.71,i 0Og after -fix Honrs #f .r»«-
wliil# aasiiliftr gw# ®g ftft«r S.g lio-nipg 
®f fli# g«v# £,40/i SOg mt%m %iktm 
g»f0^  mftmv t&ms' iioars, utti aftsr SS ti#iirs« 
a!tifejrlat.ftt#a aai »iiQ&lfiaatIea» A p»iap «« 
%« sai tlit« tst®r -t# .gt¥® 'Hsitlc %ii# 
S®tii m»€ wr® l-lmiw, mm^ 
tl®s« •pm4m'%& wmm ias#Iitil© ia »!€ 
Wt%  ^tot sftostt© 'tfc# *«r# wtefele#. Mi 
fmt M$ .lis«w lli»f mmm sttll 
feitt W'SXi«. CS?) cckspl#t# -©©lii-
feliitf »f%ii imm ©at feiitl itgsta • 
#a »m»l^  It# 0« uttli mmsttmrn It mm %•& %ry 
m -©xtfet-teii. tte-a stfcatla# 
fts %»iag lieF® gt^ upes, 
.|*f#i»mtiaa« II «»t jpfopei^ i ws^ iiig 
tin# mmi» if i«ii» mm mt bttSl itfttis,. ll,»wa 
m* hmmim mm mdSM t# 1 lilftr M m o*m MmOM 
•ma %o $hie m smp^ msi^ m &f i g* of smmmM llgatii Is 
mm wimls a.#4@i. tb# mimrnrm mmw.- wtlrrM im ©a® fe©ttr» 
te get © '^©rBtgfel* fh« s©Iii:ti©a *te filttrti, smd th« 
ligala pr#clplltt#i tiy sefiifflag sitii mmmtrnim-
BQt* Tilt sii ftltersfl witt smtim  ^ wmhM frm sf fe«l©g#8s 
m€ i l i« »3.*«li i i« -mMBiim mm 
•O^S g»t 9^  m t&# •mmmtm llgatm 
fli# mB tm m 
ts© a^s« %hm fitlil df .eslitgfti ligaia* -Mseiita ittslE 
was itt»0tw€ im ©sa«He a»ll III© tsfltiat of 
§xlil«liig rmgm%0 III) ®#asistlf3g @f a rnimim 
«f ia SftOl,. lifts •towly aiist I# tl# »as 
t# #taa4 mmrni^ t . tb#» *a# ««i 
tb# «tti»©€ Itfala mmA 
fi«l« g.S i* tmm 10 g»: ©f Analysts i 0€I^  
tr S6.0|, A«fe 
It WB« #tt€eiit ttet fB-tse s#t.bi3is «@r# eeswrtJeg th# 
g»tt«r p©rtl®ii ®t Ih# llgalti iml© aeti ©©l«Efel® e©apeii«t# 
mfeleli fs»atBt4 in tti# filtrat# aft#r leMifyiag and fjlttriag 
•eff An mm ssds.t© tsslat® 
of ««ia sela'bl© iportiosfi. fii® acid filtrate from %m 
pr«eMlsg psfspmratioa s-a« eeaeeriiratsa frm «e« %9 
24.0 ©e. m€®w r#i«ee€ prtssmr©. Ifeis $$se®iitr8%@a filtrst# 
was extraetea witfe alootial, wisleli tjecaae vsry Maofe. 
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tli«R .t« ftn mtMlim m&lrntlmm it-vastag® ms tsk®ii 
sf tills ft.©t 1« tli« fellowiiig #^i»r«tl©a 
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#f a MO g» ©f fcgCCSg, fe«tsg b»fti«i .©:aA 
@%irr«4 fer iiewral %# tosar# «©«pl«t« h 
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tmw to«rt, ©«mtl«g »i»3b ©f %b%- ilgats i 
10'm* mm fm mlw& %© 
%m «»#* mmm% ©f ©xtitsiag r«»g«a%. awt©i* ffe« il^tit 
iointl#aw«e t# 6® e» «ai %bm ©f an 
•0»ii IfftOSr mm the 
•a«itt4#is- taking :fk» mlmtl-m mB 
«®€« tip is. til# »tt# of ti g* &f 1 g* ©f isOfl, ta ee*, 
©f aaa mtfi&imt wi.t#r ts ««*© ta# mlm^ 
1 f^ *e mmmmt «ae l.,0§5 ©€. , s© 
1,SC» e«#. w«f# aaa®S %o »sl.ii%ata » slight fm 
alwiteg a.ft«r th# aiiltieft &f thm #ilcligin{| seluttoa t&s 
p©««%l©« gas pmetimlly ©Mplet#, as tb.® 
f®»#r »a# tli# sas# tfeas a® it mB tkirtmmm hmm iatt#r# 
st«# ef ligQim mm& i-fe# ^mmt- ©f ©xlilslug 
S0liit.ii>a used %b« r®sett©a wmn Ummm %b® ©xliatfoa wla# 
©f %m m-uM 1© fMis *ss liQ ##. pf '  ^
0.,lfl %wQm%ms F#r fr«s, »ii:i©li im elase i© %li© 
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f®f %m& Mmmsslw^ a#tfefl«tlefig« 
iittii %tm mmtfmiB 0iJI% i.»SS .^». Sr gf»fi^ | mm 
msh »«« «#lliflat#a rntm la mn m%hm 
%fe»» ti®##*. tilts- s#%li:fl«t«-a fm4m%  ^ MM %&« awl-
fs.S» :Sir fh©- mmm& wli#» 
%«!©• *itti rnxmii mM 
p^>«a*-s §mm » pm%m% mt%k %ti«- «b»1j«1s QCM  ^
w^mi^ m 
wStM »»aly»t8 001% 8r m€ 
asfe o,.0^ ,. «;ft#r #» witii fe«« 
aMly»l« lf*i?^ .. Ill# tfelt 
mlmm tip %# OOl^  3.8*#0;j, wfctt# tl» %hir§ ©M©M«i ili« mmmi. 
tl- OSig IS.SIf., mM li«4 m #f titfe 
Mmm%hfl ftiti alksll 'tfelt II;» aft#r %w© 
tht- tWri 
«%tsa 0«g if,.4f^ , -3s,«m®- feartli It.4^ ,, »ttU «• 
feriMilii# e®n%eni of 1S»'77/. 
lf«S.-l»»I wfts »ep»rat«4 lat© ts® fi«.©ti®iii 
by s««as ©f f&ts is la Blagrsa HI#' i«© 
»«r«: mm %hm mmtkQxyt' 
e©a$'e»% ©f tlis %» rrft.etl0» ftftes-..attfeflstlaa wmm tl*m$ 
mM tm %h& tnw^Mhlm m& mtmMm f»ett0« 'ifesfeettwlf* 
WW^G,UI mmm %©• imte %m frsette'iifi' 
hy #f- <ibl»»fo» ai^ . t&# e#lii»e hf 
fowtog tut# #ttoBF» ffete -Si mMmm ia Mmgmm W* Wrm mm 
•*4S*» 
.Dtagrsa iii* 
tasel^ l* 
OCSIm 4*47't 
9w 
w- w i 1^ -* 
m 
m^mm0 
m ^m»m 
mtnhtm 
mmm® 
li®% 
t9' wmmmr 
c%i% c..ig 
It* 
.,Si^  
•r "W»ti 
m m*m 
« 
tmmtmMm- li#l,aW« 
it^ r 
1 
m% 
t# '^^mmw 
m"" m^m 
-47-
iMMfmttm #f tn# t% mn%  ^ mpfmr %tm% 
Sr#©»L.i-% m Mngmm .III|.. ts mlmM® la «fo»sii.,, 
iitssliabl# tm «th#r an€ is 
mry stmtlm t© l-K «a Diagrss W, whinh ts m flatao-
pr©dtiot si^ imbls in tet la«©latel® 
tn 
lilt# t«# fss«%lQ»8 a«sii» ©f ©it® is «li.#»ii tm 
Pt«gim» ¥. «f ©Isgra* t sfpmmmr mtmtlmT 
Sr»C»I.»l»§j ®f "Btrngmm III Sr»CI»l.«I-*S of 3im§mm I? ,?*« 
at»ifsis.t %% te« a m^U 'Jmm la?o«ta@ 
eefat«at.» 
#f B-Iafra® V iwi» 
m m wit-^ 1#^ islM- fm tm I®.t tW 
tli» fmtiiei hf %m% 'irtstesai ,. ## te# iosiilttfel# 
mm ©ff mmM tfet filtrftt# 'Hiilefe 
fvmtfttmtrn %M first. s«f©»tf4«i pr«ia«t* 
a^ r» siiMwm in PMgrm Va.^ . tlsag sitfe mm%kflm%imw 
mm MmpmMtm%i&m mf thm #«# prsitiet* fmm %hm^ 
tt. wmM ^ppmr tli«i %m mrnmim t»ktiif fl®®# ts 
ii@t siapl:r %hm% #f #gter.if4©«ttoa asfl-
lfeta.%. f^rnmrntml •^ ft-ag.ts %m Itgatm 
•Jlk rtB 'Mt '•' a ^MWi 
ef 
IfflteimWt 
W^MSmMM 
Br * ifc)»01 
Ct»o g*i 
oofo ie..si« 
OllGl, 
IttiSlufeie 
5i%iCW 
•CS«i t* ) 
SpliiiX® 
m% «tmmgk 
%& mmm»w 
I 
^tmtm 
mi 
©uttatfff fs 
tia@A»g 
1 
^tmtm 
wmM 
fMQ''W %3-§ 
8#HO| 
li 
f@fa»«fCI. 
^mw ¥*>. m' 
fiSwMW 
1 
MSM' 
1^*11 
'•;• 1 
%mmm 
tOH 
*%mm 
•• it©»» 
WIS %»® lUillii :I: 
%go 
ifil % 
f^l'flWl 
•-U 4 
3#ho 
%m 
rnmmmm 
1'*^  
8*§T , •»a 
%I£>0 
wmmm- rntmw^m 
M©3ii 
•'H mmVmtM, j# fws «0ft»©fj|»#i«g 
ms'Mm li,gaita mftmw m® rtr»t s«©la»« • 
mm Awfing nlw f^n m large #r stb,, 
i ' t# f| l .» . mmr^lmrn tft« Iiiafe#r #f %imm III# 
BolntiQU was aet4tfl@a4|,os iMs 
prnmirnrnlXy tt» msm* mmmmw  ^ If %m prmipttrntm 
itgala mm: milw#.# t« mf .mm m$.n €ty liinta mmmMM im 
4im%m m %mgm. seoati-t mt ia»i«Me m%m%m% mmm 
It «0 difff tlf«r #ffaai itst *#«i' 
%f first fii%9wMg. fitMr 
tli@ ^ laii. '$-i ©»# itt-r# 
ftut#!' p»f«r #ff»©iiv#ly r«>'^ ©a a'S®* rsmataiag 
rwlta#, «iii %h'& pm4mt fmm tlii# mlmtMm fef 
aeiiifjiiig mm& w.msmm$ mm pmel:tesllf of wfe-. fli# 
•&3'img pmtrnmf mmm9 m t®fej«^ tt©a #f aafe«rt«l,, 
with %hm %M% i% i# mm %m iitrnf# 
All %m mmrrnmtmlU ligais pmpmm%imB 'mm tm %ht& 
^ttem w#jp# fr#t€ mi mb %f %mn a®lte€. 
mmhytrnttm #f ll.gai» with. Mrnmkyi mifmM muM mMli 
ms mot g.ima x-^swits,, mm mmlMr mmntigrnt^rn ; 
ht®*® m ». mrim «f m mmfirntlm 
llgiiia m'mm im} tmmM %&»% «« m tiitmm 
«isg 4ia#%iifl mm€ €^ $ WM »% §• 
-St** 
m% tmey#®## tb« m mm %mi 
mmM m%- ta m mimii&r mmm Mt m% » 
0t tmmm ttes ii® 0« S»t«a«® mf tl» 
«.»i tli« 3l®»#r «wpj©f«t:» 
%m- Mttmr ©-f WMm mmw im %&# 
df 3.i#ai» t.» tii^ f«s.tig:st4iia. 
m# imvm i&4im •©©•.attwt®-
sttlf migmiy iQmr %hm »iit f#r » «latl«.r 
#f ®»%, %tiXI Cejrastalk I.C»L»i Itmtf «a tsiitt# amtmmt 
mi -aat 6«i ^41# mt 
iai IS.3^  flit mm^Mtrnrn amtateiiwi. 
€mr%m t@€t»il©a «(aoubt®iil,f «fftet #©at«-at 
et sta©# «.r® 
«ai %• #l.©»«r »§»««#«% m %QMm 
tmw&f 1® exp«stst« 
fit allftllR# '^mmirnm &f corfis%mi:lc ligsln 
mm%%m ta %m #f sMt p-r«olpitmt«€ 
li«€ s tff t«M« f«wi4 siiiilma? 
&m% tetll fmfmmtimm t© mm%mi& mimmt Sf 
®«aia#%isi tfe» ©jKtistloja ia s; Immm alteltatt selwtl^ a 
wrf ®f »#M |i:r®©ipit«t#a lifiila 
ift'tfe ®E#ii%®at #f f®'r tto-® mmi 
tmw tto# 
Hi# %i5a«l»« ©Kiisttoa I'iO- fewi 
«f i!r;»0#L*ll w«# €a# t« I^i# lew 
0:»;p m*€ fm ffc# vain##-
%tm% *«#@ for t»tttg' •^eartea 
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Graph I. 
Change in raethoxyl content by saponification and methylation. 
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